Desensitization of guanylate cyclase in nitrate tolerance does not impair endothelium-dependent responses.
Tolerance of vascular smooth muscle to nitroglycerin could be induced by an impaired biotransformation of nitroglycerin to nitric oxide, the activator of soluble guanylate cyclase, or by desensitization of guanylate cyclase to activation with nitric oxide. The latter would imply that there would also be tolerance to nitric oxide delivered from sodium nitroprusside or endothelial cells. Therefore, endothelium-denuded segments of rabbit aorta were treated with nitroglycerin to induce tolerance, and were then assessed for mechanical response, cyclic GMP content, and activity of soluble guanylate cyclase after addition of nitrovasodilators. Nitrate tolerance decreased the vasodilation and the increase in cyclic GMP elicited by nitroglycerin, but not that elicited by sodium nitroprusside or endothelium-derived relaxing factor, in norepinephrine-contracted segments. However, soluble guanylate cyclase in the supernatants of homogenates of nitrate-tolerant aortas was desensitized to activation with nitroglycerin and sodium nitroprusside. As the guanylate cyclase was still responsive to activation by nitric oxide in the intact, tolerant smooth muscle, an impaired biotransformation of nitroglycerin rather than desensitization of soluble guanylate cyclase may be the mechanism by which nitrate tolerance develops.